AD-A205  774 


■i fit,  HlL  UH'; 


> 


OFFICE  OF  NAVAL  RESEARCH 


GRANT  OR  CONTRACT  N00014-87-K-0116 

v 


RAT  Code  413j002 


Technical  Report  No.  10  „ 


TRIMETHYLSILYL  TRIFLATE  AS  INITIATOR  FOR  THE  CATIONIC  POLYMERIZATION 
OF  HETEROCYCLICS  AND  ALKENES.  MODEL  REACTIONS  FOR  THE  CATIONIC 

GRAFTING  FROM  POLYSILANES. 


by 

J.  S.  Hrkach  and  K.  Maty jaszewski ' 


Carnegie  Mellon  University 
Department  of  Chemistry 
4400  Fifth  Avenue 
Pittsburgh,  PA  15213 


March  23,  1989  v 


Reproduction  in  whole  or  in  part  is  permitted  for  any  purpose  of  the  United 

States  Government. 


This  document  has  been  approved  for  public  release  and  sale;  its  distribution 

is  unlimited. 


DTIC 


>,  ELTICTE 
MAR  2  8  198C| 

H 


o 


89 


o 

o 


27  0  40 


limiamgagjmiHaaiaaaafl 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  NO.  0704-01 it 


6b  OFFICE  SYMBOL 
(If  applicable) 


1*  REPOST  SECURITY  CLASSIFICATION 

Unclassified 


21.  SECURITY  CLASSIFICATION  AUTHORITY 


2b  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 


4,  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 
Report  No.  10 


6l.  NAME  OF  PERFORMING  ORGANIZATION 

Carnegie  Mellon  University 


6c  AOORESS  (Gty.  Stitt,  and  IIP  Cod*) 

Department  of  Chemistry 
4400  Fifth  Avenue 
Pgh. ,  PA  15213 


8 a.  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 

ONR 


8c  ADDRESS  (City.  Stat*,  and  ZIP  Cod*) 

800  N.  Quincy  St. 
Arlington,  VA  22217 


1 1 .  TITLE  (Includ*  Security  Classification) 

Trimethyls ilyl  Triflate  as  Initiato-  for  the  Cationic  Polymerization  of  Heterocvclics 
and  Alkenes.  Model  Reactions  for  the  Cationic  Grafting  from  Polysilanes. 


12  PERSONAL  AUTHOR(S) 

J.  S.  Hrkach  and  K.  Matyj aszewski 


1 3a.  TYPE  OF  REPORT  113b  TIME  COVERED  14.  DATE  OF  REPORT  (Ytar,  Month.  Day)  15  PAGE  COUNT 

Interim  I  from _  ro _  3/23/89 


8b  OFFICE  SYM80L 
(If  applicablt) 


lb  RESTRICTIVE  MARKINGS 


3  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  Public  Release 


5  MONITORING  ORGANIZATION  REPORT  NUM8ER(S) 


7i  NAME  OF  MONITORING  ORGANIZATION 


7b  ADDRESS  {City,  Stat*.  and  ZIP  Cod*) 

Department  of  Navy 
Arlington,  VA  22217 


9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 


10  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM  I  PROJECT 
ELEMENT  NO.  I  NO. 


PROJECT 

TASK 

NO. 

NO 

COSATI  COOES 


GROUP  SUB-GROUP 


IB.  SUBJECT  TERMS  ( Continu *  on  reverse  if  ntetssary  and  idantify  by  block  number) 

Trimethylsilyl  Triflate,  Graft  Copolymers,  polysilanes, 
Ring-Opening  Polymerization 


19.  ABSTRACT  ( Continu e  on  reverse  if  necessary  and  identify  by  block  number) 

"Trimethylsilyl  trifluoromethanesulfonate  is  one  of  the  strongest  silylating  reagents. 
It  reacts  with  a  variety  of  nucleophiles  including  alcohols,  amines,  ethers,  and  esters. 
Reaction  with  cyclic  ethers,  iminoethers,  and  esters  leads  to  silvl  onium  ions  which 
initiate  polymerization  of  strained  heterocyclic  monomers.  The  reactivity  of  the  first 
silyl  onium  ions  is  lower  than  that  of  the  subsequent  alkyl  onium  ions.  ^  Therefore 
initiation  rate  constant  (ki)  is  lower  than  propagation  rate  constant  (k^) .  Reaction  of 
poly (phenylmethylsilylene)  with  triflic  acid  leads  to  dearylation  of  polysilane  and 
formation  of  very  reactive  silyl  triflate  groups  along  the  chain  of  polvsilane.  These 
sites  were  used  to  initiate  cationic  polymerization  of  various  monomers  from  polysilanes, 
and  to  prepare  new  graft  copolymers  based  on  polysilanes.  '  / 


20  DISTRIBUTION  /  AVAILABILITY  OF  ABSTRACT 
□  UNCLASSIFIEDAJNLIMITEO  O  SAME  AS  RPT 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 
Dr.  K.  J.  Wynne 


00  Form  1473.  JUN  86 


— .  21  ABSTRACT  SECURITY  CLASSIFICATION 

□  OTIC  USERS  Unclassified 


22b.  TELEPHONE  (Include  Area  Code)  22c.  OFFICE  symbol 

(2C2) 6y6-4410 


Previous  editions  are  obsolete. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


* 

1 


Trimethylsilyl  Triflate  as  Initiator  for  the  Cationic 
Polymerization  of  Heterocyciics  and  Alkenes. 

Model  Reactions  for  the  Cationic  Grafting  from  Polysilanes. 

Jeffrey  S.  Hrkach  and  Krzysztof  Matvjaszewski 
Department  of  Chemistry 
Carnegie  Mellon  University 
4400  Fifth  Avenue 
Pittsburgh,  PA  15213 


Trimethylsilyl  trifluoromethanesulfonate  is  one  of  the  strongest 
silylating  reagents.  It  reacts  with  a  variety  of  nucleophiles  including 
alcohols,  amines,  ethers,  and  esters.  Reaction  with  cyclic  ethers, 
iminoethers,  and  esters  leads  to  silyl  onium  ions  which  initiate 
polymerization  of  strained  heterocyclic  monomers.  The  reactivity  of  the 
first  silyl  onium  ions  is  lower  than  that  of  the  subsequent  alkyl  onium 
ions.  Therefore  initiation  rate  constant  (ki)  is  lower  than  propagation 
rate  constant  (kp): 


=Si-OTf  + 


SiO^J  OTf* 


) 


n 


_siV  ^  XJ 

) 

Trimethylsilyl  triflate  reacts  directly  only  with  the  most 
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